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SUBVERSION OF BACTERIAL 
RESISTANCE BY LOW SOLUBILITY ANTIBIOTICS 

TECHNICAL FIELD 

5 ms genera]ly reiates to a s . ^ _ 

o a system that can deliver a dose of antibiotics sufficiently high to overcome 
anttbiotic-resislant bacteria, "overcome 

) 

BACKGROUND OF THE INVENTION 

Wee,™ is the pteaence and success multipliMtion of , „, 

Side effects such as allenzv renal or ■ • 

. . . J 8X1 or he P at *c injury, nerve cell damage, 

^auenot^.aiac^^^^^^^^^ 

an»io fe r Cae,9 ^^^° ffiiMVebeai ^-^«^wi* 
^^^^.^.infectaby^^^^^^ 

. ™ ta ^ ^ _ ^ 

owlhe-couttter avanabibty, „ to facreastag 

^^epooe^^^,^^ 

r^Z P0UKWa,eProblM - ^ P™!* 808 of this specification, "MDR," 
testing agencies and as understood by one of otdittaiy skill in the ait 
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pa*w ays . n e blochem , ca| by wh . ch he 

Current attempts to control infection by antibiotic-resistant, : • 

• ======== 

:n£™=== 

J accessary, unsafe or contra-indicateri Thi^ *u 
oxmty re fe re to fte su ,, Jtttlve eva|MliM1 of 

tactor-l to Teflon shunts for endothelial cell m»ri£^i> -v • - 

• j uuumcuai ceu recruitment forming artific al vascular o«a. 
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ovasianc^ .-^^^ 

m . • , J****^^ cJrecoetaJ J BiomeH 

MatenalsRes 25-3Qnoan r , . J - horned. 

».«JSP (1991), for example, discloses Hut atmlnotics we*. f™,~. . ,. 
almost completely reteuaut hv o« a t anuotoncs were found to be 

85 nercenh h - ™*ased by 96 hours, the greatest percentage of material (greater than 

soluble, practtcaUy msorubte," "slightly soluble," "sparingly ett r „ 

such compound have a solubility less than about 2 ^ 
PrpfPT^ku, v • in ^m^ at room temperature 

^ f'^.-ohcompou^haveasolubi^Jeastaabout.mgtaL 

andbioticulr^^^^^^^^^'^o-of 
21 t ~ »— • with low hoa, toaicity 

SUMMARY OF INVENTION 
m me fibnn "i high concentrations w vivo. ~ ' ~ 
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It is yet another object of the present invention to provide a system that will 
deliver antibiotics in a dose sufficient to kill antibiotic-resistant bacteria. 

It is another object of the present invention to provide a method for the site- 
specific delivery of antibiotics. 

At least one or more of the foregoing objects, together with the advantages 
thereof over the known art relating to antibiotic delivery systems, which shall become 
apparent from the specification which follows, are accomplished by the invention as 
hereinafter described and claimed. 

In general, the present invention provides a method of delivering a high dose 
ofannbioticcomprismg^ 

an organism wherein the antibiotic is delivered /„ situ, wherein the dose of antibiotic 
delivered to the organism is sufficient to kill substantially all antibiotic-resistant bacteria 
present in an infectious focus. 

The present invention also provides a site-specific antibiotic delivery system 
cotnpnsing a carrier and an antibiotic releasably bound to the carrier, wherein the 
antibiotic is delivered in situ and wherein the dose of antibiotic delivered to the organism 
is sufficient to kill substantially all antibiotic-resistant bacteria present in an infectious 
focus. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. la is a scanning electron micrograph of a portion of a fibrin sealant 
magnified 170 times. 

Fig. IbisascanmngelectronnucrographofmefibrmsealantofFig. lahaving 
the antibiotic tetracycline free base (TET) embedded therein and magnified 170 times. 

Fig. lc is a scanning electron micrograph of a portion of the fibrin sealant of 
Fig. la magnified 5500 times. 

Fig. Id is a scanning electron micrograph of a portion of the fibrin sealant of 
lahavmgmeantibiotictetracyclmefreebase^em 

times. : . 

Fig. 2 is a bar graph representation of the in vitro results of the zone of growth 
ii*ibition(mm)forsix^ 

(Mg/mL). - 
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Fig. 3 ,s a graphical co mpMison of ^ peKM „ 
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PREFERRED EMBODIMENT 

fall antoodc-^, tacteria ^ |ow ^ to a m ^ 
The present invention is efScacioiB ^ ^ 

-c,^,, ^^^^^ ^ 



kiUeo dab, I " " ^ ^ bacttna cad be 

:2:: y, T^ ae ^^™~«» fft eb:r; 

Local debve* „ f „ ^ „ fte „ ^ of Mea . on 

tap-.-*, ,^«,^ taM1 j£ 

30 abnn^antwMohcoostttt of chunked mononm . 

^^••1« 8 hd«e-.,« iab i 0tfciefa!l01|>eiiB0f 
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of ft. resist baereri, of an i n fee,i„ M fom ^ suc „ „ fc ^ of fc 
■tab retrain rb, rale of delivKy mi , a tacie . a ^ 

and the infectious focus is overcome. 

Kb ™ s ^ m,is ^%—« of fibrinogen, ^bin^F^ X,,, 
■ xted tan, donated hum» plM n, md ^ (0 „ 

^-"^fiompurifirin^^b^e^^^^^ 
Faoror m Tbe -to„ „ f flbrin seata is described by ^ ,„ Hm 
toe ft****, W OMcfcUl Livingston, Ne „ York (1994) „„ 

mco^ e dhe rei nby re fe I e K e,a J «li S a ls „ c „ nmercMj , rtlilb , (! ' ' ' 

^ eorn ™™fibiofi«a« W liedtt t h em a«x aK h t hatftc a n l i b Mc 
^^•^infi^po^ofac^fcof^^^ 
antibiotics general* i„ crases te mlibiolic fcy ^ ^ 

release from * fibAl canjer ^ „ y ^ ^ 

exposmebme, W W irta . lta , , to3week , Unnkessohblesnnbinficselsfiv.!, 
■nsohible one does no, read* nove or ^ ^ ^ 

-W« riHi resolta in minimal ^ M _ ^ ^ ^ 

press^e on commensal rnicroorgamsms disra, ,o tbe Mecnons foeus. This is important 
- Preventing me p^fe^ of rai9ml ^ ^ ^ ^ 

base (TET), sfiepromycin (SIR), perecilrin G (PEN-G), penicUUn 0, Itatap*. 
«™«boprim «nx ^ ^ ^ 

pipemidic acid. A bighly prefeired delivery system is biocompatible, resorbable, easy to 
ore, ..expensive and releaaea efficacious anxnmra of dreg over a predetermined rime 
name. 

^'Offirerrma^pnamanfibicto^ 

posarWe because ftey exbibi, me mo* seiecfiv. roxJciry mw„d me infeefing micrebe 
However, me carefinly ebmdareized in W W «, resets do „ ^ ^ ^ ^ 

" " , ° ^ WhM -*"« «— "WM bV dnrg-pSrefio. ia h „ sl 
immune response. 
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fi-reny be ^ „ fte ^ ^ s . te di*s„ 
— . the antibiotics ta ,o . prtM ^ „ ^ l^J>- 

a. ^ of „ tibiodc delivered to fc ^ 

»— i in « irfecoo. fom . ^ ^ 

Wed annbtofics is snfficient* Ugh „, *-» * 

■* ° f ««* - * While systtmic ^ 
^ retires a come of H0 ft ^ 

. Anfbtofic efficacy results when «. dreg exhibfc effective 

on the mvading bacteria. „„ TO , typical dose e^ ^ to control 

MDR infections resofis in significant, negative side-effects „ the hosl . Wore l0 

ev^ efficacy , fte ^ ctate ^ cubwasihe 

<~* *v.d<, by the M.C. ». proved tovratfon ^ fc _ 
fi«on smce relafively la^ doses of , ess so,* antibiotic, SM ^ „, 

dependent on individud dm, release kinetics. 

fluid, ,H T . W "' ***** M,diU0, ' S " ° C ' »*- in „ueoos 

^-«»-.^wnae,n,e fiW n sI o„ Iyb rea k sdown by . m fere I flblvsis 
~* ^ ntcreasrng fee snsfeoe „ o f fee fibrin patnCee and expc^" L 

"** " * * * F * ' — -ni.1 e ecnon 

micrographs of fibrin sealant bound to TET (FS-TET). 

^^"ffltioricfi^isn^p^^^^ ^ 
- h ^«fc-«*« -- « ltallll4wlr!ew?> , to 
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EXPERIMENTAL 

An antibiotic was embedded in a fibrin sealant by mixin* TNmfc.ii 

Meredsatae. ^^flbrins^^^^^^J * 

. Mri dose of ^ ^ ta ^ 8™' 

Loc*l (cellotar) toxica of rwo feraK , lTB[ „ 

25 incorporated herein by reference nm/i ,™ 

of ^ fa, sb[ill ^ „ ^ ^ ^ dMe ^ dM ^ 
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i-M.itioa(Fig.2). The method uaedwas *„ „™ 
«,« 0*^ incorporated herein b^T 

Wortvifl, „ ^ ™ M ' "* «*«-tai. Briefly, M « otic 

^p™ r » s „„ dificali :~'°" *» *• » <***., ™ ae*ed * 

" -C Zones of growth mmm " , Q,ta " — for .8 h a, 

P-venta ^ of SMded " *' «« *« »=» where difi^ed ^ 

Moreover, ^2^" ^ *" ** — " 
™«e data are sunoo,™ • ^ e,S ~ BBM «««'»*<.. 

** „ Wtiated h ^ri" Ko,porated *■* * 

^yoinappoarofleft-eoflvo^ ^ - * MDR < Since 

"line. AaahowninRg.3 f^^yco-mfibrinsealaotorio 
initiated by MDR 51 weu^Rjfaxhn^ stK P ton 'ycin io fibrin sealant survived sepsis 

andthefife. ^"^'"^^wi^ftaranfibiofica,.^ 
within the scope ofthe attached claims. ** fa " 
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CLAIMS 

What is claimed is: 



Placing the earner at die site, 
whereta 4, carrier releases the Ukm Me ,„ 



3 
4 
5 
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J * ne "^*^*^>.wh^ tea ^ CTOistaM 

eoncenttated at a. infects , 0CB ^ ^ ^ 
• ne »^"^"S»c 1 ai m l,„ hereinttecmierisafibijiia ^ nL 



results in a therapeutic index greater than 10. 
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earner into an infectious focus. - - _ 6 
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a carrier; and 

** Wto ' ta -- l «**-blr-*di,*.« i(r . 

3 bacteria Present in the site. 



at a imp <■ reieases toe antibiotic in situ 



"' *"'*"-*»»-*'«t**».«*ri..« 1<llta . 
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delivering ,„ at least one antibiotic to the infectious focus in . dose ^ is 
substantially non-toxic to the patient and in a concentration equal to or greater than a 
minimum inhibitory concentration for the antibiotic-resistant bacteria; and 

maintaimng the concentration for a period of time sufficient to kill the antibiotic- 
resistant bacteria. 

20. The method according to claim 19, wherein the period of time is at least 2 days. 

21. Themethodaccordingtoclaim 19, wherein at least one antibiotic has low solubility. 

22. The method according to claim 19, wherein the carrier is a fibrin sealant. 
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